OHXAWA, H. and WATANABE, M. Effects of Gastrointestinal Hormones On the Electrical and Mechanical Activity of the Cat Stomach. Tohoku J. exp. Med., 1977, 122 (3), 287-298-Effects of gastrointestinal hormones on electrical and mechanical activity of smooth muscle of cat stomach were studied. Spontaneous electrical activity of the antrum preparation consisted of slow waves with superimposed spike-like potentials.
Phasic contractions occurred synchro nously with the electrical activity.
Pentagastrin, tetragastrin, pancreozymin and secretin increased frequency of slow wave component and amplitude of phasic contraction.
Atropine and tetrodotoxin did not block the spike-like potential and slow wave component.
Noradrenaline and verapamil blocked the phasic contraction.
The excitatory effects of these gastrointestinal hormones were observed in the presence of atropine, tetrodotoxin and dibenamine, but not in verapamil.
When the mechanical activity of the antral strips was depressed by caffeine or theophylline, the excitatory effects of gastrointestinal hormones were also suppressed.
The excitatory effects produced by these hormones were potentiated by imidazole. These results suggest that gastrointestinal hormones have a direct excitatory action on the longitudinal smooth muscle of the antrum region and that the excitatory action is associated with phosphodiesterase activity and intracellular cyclic AMP content. Vizi et al. 1972 Vizi et al. , 1973 Szurszewski 1976) . Although several mechanisms of hormone action have been proposed, the actions of the gastrointestinal hormones on the gastric and intestinal smooth muscles are not yet established. Grossman (1970) proposed a receptor mechanism for gastrointestinal hormones in which a specific receptor had two in teracting sites for gastrin, cholecystokinin and secretin. Several workers have proposed that the gastrointestinal hormones release acetylcholine from intrinsic neurones (Jacoby and Marshall 1969; Tacca et al. 1970 Lipshutz et al. 1971 Vizi et al. 1972 Vizi et al. , 1973 
RESULTS
Effects of atropine, tetrodotoxin, verapamil and noradrenaline on spontaneous electrical and mechanical activity All preparations exhibited spontaneous electrical and mechanical activity in the normal solution. The electrical activity of the smooth muscles of the antral strips consisted of two components : a fast spike-like potential and a slow wave component ( Fig. 1 A. ). Frequency of the slow wave component ranged from 3/min to 6/min in normal solution. Usually the spike-like potential was superimposed on each slow wave component. In many preparations, the spike-like potential and slow wave component were associated with a phasic contraction of variable amplitude. 
DISCUSSION
The electrical activity of the antral strip was not blocked by atropine and tetrodotoxin; whereas, noradrenaline inhibited the generation of the spike-like potential and depressed the generation of the slow wave component. These results indicate that the generation of the slow wave component is myogenic. Verapamil is known to block the generation of Ca-spikes in smooth muscles (Golenhofen and Lammel 1972). The spike-like potential and the slow wave component of the cat antrum were not blocked by verapamil up to 10-5 g/ml. Since the phasic contraction was inhibited by verapamil, the spike activity of the antruni smooth muscle might be blocked by verapamil. Similar results have been reported by Golenhofen and Lammel (1972) .
Gastrointestinal hormones such as pentagastrin, tetragastrin and panereozymin increased the frequency of the slow wave component and the amplitude of the Vizi et al. 1972 Vizi et al. , 1973 Szurszewski 1976) . Excitatory action of acetylcholine on the electrical and mechanical activities of the cat antrum were blocked by atropine. However, the excitatory effects of pentagastrin and panereozymin were not inhibited by atropine and tetrodotoxin.
Since the excitatory effects of these gastrointestinal hormones in normal solution and in atropine solution were indistinguishable, the effects of these hormones seem to be directly exerted on the smooth muscle cells. A direct role in controlling gastric motor activity had been suggested by Bennett et al. (1967) . However, according to other reports (Gregory and Tracy 1964; Jacoby and Marshall 1969; Vizi et al. 1972; Vizi etal. 1973 , Szurszewksi 1976 ; gastrin-and cholecystokinin-like peptides caused acetylcholine release from Auerbach's plexus of guineapig ileum. Also it has been suggested that the receptors for pentagastrin are located presynaptically on cholinergic nerve terminals in the dog antrum (Vizi et al. 1973) . Consequently, excitatory actions of pentagastrin and panereozymin mediated by an action on the cholinergic nervous system in the gastric wall could not be excluded.
The existence of alpha-exictatory receptors in the antral smooth muscle of guinea-pig had been suggested (Ohkawa 1976 ). However, a suggestion that the potentiation produced by these gastrointestinal hormones is mediated by alpha excitatory receptors is not valid, because the excitatory actions were not antagonized by dibenamine. 
